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Method and apparatus for the manufacture 
of flexible polyurethane foam articles 



This invention relates to the manufacture of 
flexible polyurethane foam articles. 

According to the present invention we pro- 
vide a method for the manufacture of a flexible 
polyurethane foam article which comprises fi 
Introducing into a mould a flexible poly- 
urethane foam-forming mixture, especially such 
a mixture based on polymeric MDI (as here- 
inafter defined) and allowing the mixture to 
foam under e pressure less than normal atmos- 
pheric pressure and set. The invention also 
includes the polyurethane foam article so pro- 
duced. 

The expression "flexible polyurethane foam- 
forming mixture" is well understood by the 15 
skilled worker in the polyurethanes field and 
methods for the preparation of these mixtures 
are fully described in the literature. They in- 
volve mixing together a polyisocyanate, a polyol 
and a blowing agent optionally in the presence 2Q 
of other conventional ingredients such as 
catalysts, surfactants, modifiers, fillers, plasti- 
cisers and pigments. When water is used as the 
blowing agent it reacts with the isocyanate 
liberating carbon dioxide and forming a urea 2S 
linkage. The term "polyurethane" will be under- 
stood, therefore, to include polymers con- 
taining urea as well as urethane groups. 

Hitherto tolylene diisocyanate (TDD has been 
the preponderantly used isocyanate for flexible 30 
polyurethane foam manufacture. While another 
commercially available polyisocyanate, di- 
phenylmethane diisocyanate (MDI), which is 
commonly obtained in a "crude" or "poly- 
meric" form, is considerably less volatile and 35 
safer to use. it has over-riding chemical and 
economic disadvantages in flexible foam manu- 
facture. These disadvantages arise from the 
insolubility and phase separation of the ureas 
(or biurets) formed from the initial reaction of 40 
MDI and water and from the higher molecular 
weight of MDI which reduces the efficiency of 
"blowing" the foam by the carbon dioxide 
generated during the water-isocyanate reac- 
tion. There is a greater reacting mass for a given 4$ 
volume of carbon dioxide and more isocyanate 
to water needs to be used to achieve a given 
density reduction than in the case of a TDI 
based reaction. This compounds the ill-effects 
of the insoluble hard-block formation giving stiff 50 
unattractive polymers with low tensile prop- 
erties and poor recovery from compression. 

It is therefore an unexpected advantage of 
the method of the present invention that MDI 
can be used to make an acceptable flexible 55 
foam, for instance, for general upholstery 
applications. In particular, we have found that 
the reduced amount of MDI required in our pro- 
cess to provide sufficient carbon dioxide for 
"blowing" at reduced pressure enables the pro- go 
duction of low cost flexible foams where the re- 
quired level of polymer cross-linking is obtained 



by the use of MDI containing a proportion of 
branched isocyanate. Thus, of special value for 
use in the present invention are flexible poly- 
urethane foam-forming mixtures based on poly- 
meric MDI. 

Polymeric MDI is a mixture of methylene 
bridged polyphenyl polyisocyanates containing 
diisocyanates and higher functionality polyiso- 
cyanates and is obtainable from the phos- 
genation of a corresponding mixture of poly- 
amines which in turn is obtained by condensing 
aniline with formaldehyde. 

The constitution of the polymeric MDI will 
depend inter alia on the selected ratio of 
reactants in the aniline/formaldehyde con- 
densation and may be adjusted by distillation or 
crystallisation of all or part of the isocyanate 
mixture followed by back-blending with un- 
distilled material of the distillate, which is 
optionally further purified and/or partially 
reacted with a polyol to form an isocyanate- 
ended prepolymer. Polymeric MDI com- 
positions are more fully described in, for 
example, our British patents 1444192 and 
1 450660. The mixture of isocyanates normally 
contains from 5 to 70% by weight of polyiso- 
cyanates of functionality greater than two and 
usually from 20 to 60% by weight of such poly- 
isocyanates. 

We have found the most suitable polymeric 
MDI compositions to be those containing 50 to 
75% by weight of diisocyanate, 10 to 40% by 
weight of triisocyanate and preferably less than 
20% by weight of higher functionality iso- 
cyanates. 

The diisocyanate component of the MDI 
composition ideally consists of 50 to 80% by 
weight of the 4,4' -isomer of MDI with 10 to 
50% by weight of the 2,4' -isomer and may also 
contain up to 3% by weight of the 2,2'-isomer 
of MDI. The diisocyanate may be partially 
reacted with a polyol of equivalent weight 
between 250 and 2000. 

Polyols suitable for preparing the foam- 
forming mixture are well known to the skilled 
polyurethanes worker. These include polyesters 
but polyethers are normally used for flexible 
foams. They may be mixed with the polyiso- 
cyanate, blowing agent and other ingredients in 
one lot to form the foam-forming mixture or part 
of the polyol may be pre-reacted with the poly- 
isocyanate to form an isocyanate-ended pre- 
polymer which is then mixed with the remainder 
of the polyol, the blowing agent and other in- 
gredients immediately before the foam-forming 
mixture so obtained is introduced into the 
mould. 

The polymeric MDI compositions which we 
have found most suitable are mixed with polyol 
compositions consisting of polyether diols, triols 
or tetrols, or mixtures thereof, of equivalent 
weight between 750 and 2000 containing 0.4 
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to 4.0% by weight of water and usefully minor 
amounts of suitable catalysts, structure modify- 
ing surfactants and flame retardant additives. 
These mixtures allow the use of isocyanate 
indices less than 100, i.e. they allow the use of 
a stoichometric excess of polyol to give foams 
of commercially desirable properties. The use of 
a stoichometric excess of the polyol com- 
ponent results in rapid foam cure and ensures 
the absence of free volatile isocyanate in the hot 
freshly made foam on removal from the mould. 

If a prepolymer is to be prepared in a two 
stage reaction the quantities of the MDI com- 
position and polyether are chosen to give an 
isocyanate-ended prepolymer having an iso- 
cyanate value in the range of from 1 0 to 30% by 
weight isocyanate. The polyethers used in the 
first and second stages may differ in molecular 
weight and functionality. 

The pressure under which the foam-forming 
mixture foams is controlled at less than normal 
atmospheric pressure and is typically about 0.5 
bar. It need not be constant, however, and may 
vary during the moulding period. The pressure in 
the mould is reduced normally before any signi- 
ficant foam rise occurs. The optimum pressure 
profile, i.e. the optimum rate of change of 
pressure during the moulding period, will 
depend Inter alia on the particular foam 
formulation chosen and will readily be deter- 
mined by trial. Of necessity the mould will need 
to be enclosed and connected to a vacuum 
source. A combination of an evacuated reser- 
voir and vacuum pump will permit rapid removal 
of air from the mould once the foam-forming 
ingredients have been introduced and control of 
the reduced pressure during the foaming pro- 
cess. The capacities of the reservoir and pump 
will be determined by the size and number of 
moulds served and on the particular foam- 
forming mixture used since the rate of gas 
evolution varies from one foam formulation to 
another. For example, a MDI based foam tends 
to evolve more gas than a TDI based foam to- 
wards the end of the foam-forming reaction. In 
a preferred method of the present invention the 
evacuated reservoir is a second mould of a 
plurality of moulds which form part of a 
moulding plant used for the sequential batch 
manufacture of flexible foam articles. 

Thus according to another aspect of this 
invention we provide a method for moulding is 
sequence flexible polyurethane foam articles by 
repeating the cycle of steps which comprises 
introducing a flexible polyurethane foam- 
forming mixture into a first mould; connecting 
the first mould to a second mould which con- 
tains therein a previously foamed flexible foam 
article and which is at less than normal 
atmospheric pressure thereby to reduce the 
pressure in the first mould to less than normal 
atmospheric pressure; continuing to maintain 
the first mould at less than normal atmospheric 
pressure during foaming using a secondary 
pressure reducing source; isolating the second 



mould from the first, venting the second mould 
and removing therefrom the previously formed 
flexible foam article; connecting the first mould 
to the second mould or to a third mould in 
which a flexible foam forming mixture has been 
introduced thereby to reduce the pressure in 
that second or third mould; and thereafter 
isolating the first mould from that second or 
third mould, venting the first mould and 
removing the moulded article therefrom. 

Such a process finds particular application in 
the discontinuous manufacture of flexible slab- 
stock, that is blocks of foam typically measuring 
2 x 1 x 1 m 3 

By enabling MDI-based flexible foams to be 
produced, the method of the invention obviates 
the high velocity and high volume (e.g. 707.5 m 3 
(25,000 ft^/min) air extraction systems asso- 
ciated with present TDI based slabstock 
plants as the gaseous effluent from the closed 
moulds may be exhausted via a rotary suction 
pump and a simple low capacity absorbent 
column or scrubbing device without hazard to 
the operators or contamination of the environ- 
ment The use of MDI instead of TDI reduces the 
volatile isocyanate vapour by a factor of about 
500 and the high reactivity of most of the iso- 
cyanate groups in the preferred MDI com- 
positions compared with TDI results in.; 
extremely low levels of unreacted isocyanate re-j 
maining in the hot foam immediately after deio 
moulding. Further, the use of a polymeric or 
modified polymeric MDI composition with signi- 
ficant triisocyanate content enables the pro- 
duction of sufficiently cross-linked polymers at 
low levels of polyisocyanate and water. 

In a further aspect of our invention we pro- 
vide moulding apparatus for making a flexible 
foam article which comprises an enclosed 
sectional mould which has an inlet for the 
reception of a foam-forming mixture and which . 
is connected to a device for exhausting air or' 
other gas or vapour from the mould, said de-,, 
vice being controllable to maintain the pressure « 
in the mould at less than normal atmospheric, 
pressure and on a predetermined pressure pro- 
file. 

By sectional mould we mean a mould con- 
stituted by a plurality of sections or parts which 
can be clamped, interlocked or otherwise held 
firmly together during the moulding process, the 
mould being opened or dismembered into its 
component sections or parts to release the 
moulded article. It is desirable that the sections 
or parts should be sealable in gas-tight manner 
to enable precise control and collection of all 
vapours generated during the foaming reaction 
and to minimise the use of carbon dioxide blow T? [' 
ing to reduce the volume and temperature of. \ • 
the gases produced. In addition the use of 
vacuum sealed moulds and integral mixing 
heads removes any hazard from isocyanate 
vapour as well as reducing the amount of iso- 
cyanate required for the blowing reaction. 

The device for exhausting gas or vapour from 
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the mould may be a vacuum pump or other 
pressure reducing source but preferably it com- 
prises a reservoir which can be held at less than 
atmospheric pressure to provide a means for 
rapid exhaustion of the mould and additionally a s 
vacuum pump for maintaining the pressure in 
the mould on the predetermined pressure pro- 
file. Conveniently the reservoir is a second 
mould, the moulds being part of a moulding 
plant for the sequential manufacture of flexible to 
foam articles. 

Thus according to yet a further aspect of our 
invention we provide a moulding plant for 
making in sequence flexible foam articles which 
comprises a plurality of moulds, each mould is 
having an inlet for the reception of a flexible 
foam-forming mixture, a vent and an outlet for 
the exhaustion of air or other gas or vapour from 
the mould, the outlet being connected through a 
valve arrangement to a second mould, which 20 
itself can be exhausted of gas or vapour, and to 
a secondary pressure reducing source. 

By way of example only, the method and 
apparatus of the invention will now be 
described in relation to one embodiment with 26 
reference to the accompanying drawing which 
is schematic isometric diagram of part of a flex- 
ible foam moulding plant. 

In the drawing, enclosed sectional moulds A 
and B have integral mixing heads 5 and 4, 30 
respectively, which are connected to foam 
ingredient lines 11 and 12, vents 13 and 14 
controlled by valves 6 and 7, and outlets 1 5 and 
16 to which pressure gauges 17 and 18 are 
attached. Moulds A and B and a rotary vacuum 35 
pump 3, which is served by a scrubber 22, are 
interconnected via outlets 15 and 16 by lines 
1 9, 20 and 21 , the moulds being isolatable from 
each other and from vacuum pump 3 by valves 
1,2 and 8. *o 

In operation, with all valves intially shut and 
the vacuum pump running, valves 1 and 8 are 
opened to connect mould A to vacuum pump 3 
and the pressure in A is reduced to a predeter- 
mined value which, in this example, is 0.5 bar. A 45 
polymeric MDI composition and polyol blend are 
metered to mixing head 4 and dispensed as a 
foam-forming mixture into mould B. As soon as 
the mixture has been dispensed (in 1 to 20 
seconds), valve 2 is opened to connect mould B so 
with mould A and with vacuum pump 3 to 
obtain a rapid reduction in the pressure in 
mould B to a predetermined value. Precise con- 
trol of the rate of pressure drop and its final 
value are obtained by control of valves 1 , 2 and 55 
8 using electrical operation monitored and con- 
trolled by an electronic microprocessor which 
keys also the operation of the foam injection 
system. On completion of foaming, mould B, 
now full of reacted foam under reduced eo 
pressure, is isolated by valve 1 from mould A 
which is allowed to reach atmospheric pressure 
via V8lve 6. Foam mix is admitted to mould A 
and the pressure reduced to a predetermined 
value by closing valve 6 and operating valves 1 , 65 
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2 and 8 to an extent determined by monitoring 
the pressure in mould A. At the end of this cycle 

air is admitted to nUtiM 0 Uli UWl 11 IflO 
mould is opened and the slab of foam, now sub- 
stantially free from volatile materials is re- 
moved and transferred to a cooling and storage 
room. 

The system may be enlarged by the addition 
of further moulds. This not only increases pro- 
duction capacity but, by connecting several 
moulds by suitably controlled valve and piping 1 
arrangements, rapid and controlled pressure re- ' 
ductions may be obtained in the mould during 
foaming without the need for very high capacity 
vacuum pumps and high levels of contami- 
nated exhaust gas. 

Claims 

1 . A method for the manufacture of a flex- 
ible polyurethane foam article which comprises 
introducing into a mould a flexible poly- 
urethane foam-forming mixture and allowing 
the mixture to foam under a pressure less than 
normal atmospheric pressure and set. 

2. A method as claimed in claim 1 in which 
the flexible polyurethane foam-forming mixture 
is based on polymeric MDI which is a mixture of 
methylene bridged polyphenyl polyisocya nates 
containing diisocyanates and higher function- 
ality polyisocyanates. 

3. A method as claimed in claim 2 in which 
the polymeric MDI is a composition containing 
50 to 75% by weight of diisocyanate, 10 to 
40% by weight of triisocyanate and less than 
20% by weight of higher functionality iso- 
cyanates. 

4. A method as claimed in claims 2 or 3 in 
which the diisocyanate component of the poly- 
meric MDI consists of 50 to 80% by weight of 
the 4,4' -isomer of diphenylmethane diiso- 
cyanate, 10 to 50% by weight of the 2,4'- 
isomer and up to 3% by weight of the 2,2'- 
isomer. 

5. A method as claimed in any one of claims 
2 to 4 in which the flexible foam-forming 
mixture is obtained by mixing the polymeric MDI 
with a polyol composition consisting of a poly- 
ether diol, triol or tetrol, or mixture thereof, of 
equivalent weight between 750 and 2000 and 
containing 0.4 to 4.0% by weight of water. 

6. A method as claimed in any one of the pre- 
ceding claims in which the pressure under 
which the foam-forming mixture is allowed to 
foam is about 0.5 bar. 

7. A method for moulding in sequence flex- 
ible polyurethane foam articles by repeating the 
cycle of steps which comprises introducing a 
flexible polyurethane foam-forming mixture into 
a first mould; connecting the first mould to a 
second mould which contains therein a 
previously foamed flexible foam article and 
which is at less than normal atmospheric 
pressure thereby to reduce the pressure in the 
first mould to less than normal atmospheric 
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pressure; continuing to maintain the first mould 
at less than normal atmospheric pressure during 
foaming using a secondary pressure reducing 
source; isolating the second mould from the 
first, venting the second mould and removing 
therefrom the previously formed flexible foam 
article; connecting the first mould to the second 
mould or to a third mould in which a flexible 
foam forming mixture has been introduced 
thereby to reduce the pressure in that second or 
third mould; and thereafter isolating the first 
mould from that second or third mould, venting 
the first mould and removing the moulded 
article therefrom. 

8. Moulding apparataus for making a flexible 
foam article which comprises an enclosed 
sectional mould which has an inlet for the 
reception of a foam-forming mixture and which 
is connected to a device for exhausting air or 
other gas or vapour from the mould, said device 
being controllable to maintain the pressure in 
the mould at less than normal atmospheric 
pressure and on a predetermined pressure pro- 
file. 

9. Apparatus as claimed in claim 8 in which 
the device for exhausting gas or vapour from the 
mould comprises a reservoir which can be held 
at less than atmospheric pressure to provide a 
means for rapid exhaustion of the mould and 
additionally a vacuum pump for maintaining the 
pressure in the mould on the predetermined 
pressure profile. 

10. A moulding plant for making in sequence 
flexible foam articles which comprises a 
plurality of moulds, each mould having an inlet 
for the reception of a flexible foam-forming 
mixture, a vent and an outlet for the exhaustion 
of air or other gas or vapour from the mould, the 
outlet being connected through a valve arrange- 
ment to a second mould, which itself can be 
exhausted of gas or vapour, and to a secondary 
pressure reducing source. 

Revendlcations 

1. Precede" de preparation d'un article en 
mousse de polyurGthane flexible, qui comprend 
Introduction, dans un moule, d'un melange 
formant une mousse de polyurethane flexible et 
I'acte de laisser le melange mousser sous une 
pression inferieure £ la pression atmospherique 
normale et faire prise. 

2. Proc6de suivant la revendication 1, dans 
lequel le melange formant la mousse de poly- 
urethane flexible est d base de MDI poly mere 
qui est un melange de polyphenyl-polyiso- 
cyanates d ponts m6thyl6niques contenant des 
diisocyanates et des polyisocyanates d'une 
fonctionnalite supirieure. 

3. Proc6d6 suivant la revendication 2, dans 
lequel le MDI polymdre est une composition 
contenant 50 d 75% en poids de diisocyanate, 
1 0 d 40% en poids de triisocyanate et moins de 
20% en poids d'isocyanates d'une fonction- 
nalite supirieure. 



4. ProcSde* suivant la revendication 2 ou 3, 
dans lequel le composant diisocyanate du MDI 
polymdre consiste en 50 d 80% en poids 
de I'isomdre 4,4' du diisocyanatodiph6nyl- 
m6thane, 10 a 50% en poids de I'isomdre 2,4' 
et jusqu'd 3% en poids de I'isomdre 2,2'. 

5. Proc6d6 suivant Tune quelconque des 
revendications 2 d 4, dans lequel le melange 
formant la mousse flexible est obtenu par 
melange du MDI polymere avec une com- 
position de polyol consistant en un polySther 
diol, triol ou tetrol ou en un melange de ceux-ci, 
d'un piods Equivalent entre 750 et 2.000 et 
contenant 0,4 d 4,0% en poids d'eau. 

6. Proc6d6 suivant Tune quelconque des 
revendications pr6c6dentes, dans lequel la pres- 
sion sous laquelle le melange formant la 
mousse est mis d mousser est d'environ 0,5 bar. 

7. Proc6d6 pour mouler en succession des 
articles en mousse de polyurethane flexible par 
repetition du cycle d'op6rations qui comprend 
I'introduction, dans un premier moule, d'un 
melange formant une mousse de polyurethane 
flexible, le raccordement du premier moule d un 
deuxieme moule qui contient un article en 
mousse flexible deja expanse et qui se trouve 
au-dessous de la pression atmospherique 
normale de mantere £ abaisser la pression dans 
le premier moule jusqu'au-dessous de la pres- 
sion atmospherique normale; la poursuite du 
maintien du premier moule au-dessous de la : 
pression atmospherique normale pendant: 
I'expansion au moyen d'une source secondare- 
de r6duction de la pression; Tisolement du 
deuxi£me moule par rapport au premier, la mise ~ 
£ I'air Fibre du deuxi£me moule et le retrait hors 
de celui-ci de I'article en mousse flexible ante- 
rieurement forme; le raccordement du premier 
moule au deuxieme moule ou £ un troisidme 
moule dans lequel un melange formant une 
mousse flexible a et6 introduit de maniere £ 
abaisser la pression dans ce deuxteme ou 
troisi£me moule; et ensuite Tisolement du pre- 
mier moule par rapport £ ce deuxi£me ou troi- 
sieme moule, la mise £ I'air libre du premier 
moule et le retrait hors de celui-ci de I'article 
mouie. 

8. Appareil de moulage pour la preparation* 
d'un article en mousse flexible, qui comprend un ri 
moule £ sections ferme* qui comporte une 
entree pour recevoir un melange formant la 
mousse et qui est raccorde a un dispositif pour 
evacuer Fair ou un autre gaz ou vapeur hors du 
moule, ce dispositif etant r6glable pour 
maintenir la pression dans le moule au-dessous 
de la pression atmosph6rique normale et a un 
profil de pression determine au prealable. 

9. Appareil suivant la revendication 8, dans . 
lequel le dispositif pour evacuer le gaz ou la 
vapeur hors du moule comprend un reservoir-, 
qui peut §tre maintenu au-dessous de la pres- 
sion atmosph6rique pour procurer un moyen , 
pour I'evacuation rapide du moule et en outre 
une pompe £ vide pour le maintien de la pres- 
sion dans le moule au profil de pression d6ter- 
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min6 au pr6alable. 

10. installation de moulage pour la prepara- 
tion en succession d'articies en mousse flexible 
qui comprend plusieurs moules, chaque moule 
comprenant une entr6e pour recevoir un 
melange formant une mousse flexible, un event 
et une sortie pour l'6vacuation de I'air ou d'un 
autre gaz ou vapeur hors du moule, la sortie 
6tarrt raccordde par une robinetterie d un 
second moule hors duquel le gaz ou la vapeur 
peut dtre 6vacu6, et a une source secondaire de 
reduction de la pression. 



PatentansprQche 

1. Verfahren zur Hersteliung eines Gegen- 
stands eus einem flexiblen Polyurethanschaum, 
bei welchem in eine Form ein einen flexiblen 
Polyurethanschaum bildendes Gemisch ein- 
gefuhrt wird und das Gemisch bei einem klei- 
neren als dem normalen Atmospharendruck 
schfiumen und abbinden gelassen wird. 

2. Verfahren nach Anspruch 1 , bei welchem 
das einen flexiblen Polyurethanschaum bildende 
Gemisch auf poiymerem MDl basiert, welches 
ein Gemisch aus Methylenbrucken aufweisen- 
den Polyphenylpolyisocyanaten, das Diiso- 
cyanate und hSherfunktionelle Polyisocyanate 
enthfilt, darstellt. 

3. Verfahren nach Anspruch 2, bei welchem 
das polymere MDl eine Zusammensetzung dar- 
stellt die 50 bis 75 Gew.-% Diisocyanat, 10 bis 
40 Gew.-% Triisocyanat und weniger als 20 
Gew.-% hoherfunktionelle Isocyanate enthfilt. 

4. Verfahren nach Anspruch 2 oder 3, bei 
welchem die Diisocyanatkomponente des poly- 
meren MDl aus 50 bis 80 Gew.-% des 4,4'- 
fsomers von Diphenylmethandiisocyanat, 1 0 bis 
50 Gew.-% des 2,4'-lsomers und bis zu 3 Gew.- 
% des 2,2'-lsomers besteht. 

5. Verfahren nach einem der Anspruche 2 bis 
4, bei welchem das einen flexiblen Schaum 
bildende Gemisch dadurch hergestellt wird, daS 
das polymere MDl mit einer Polyolzusammen- 
setzung gemischt wird, die aus einem Poly- 
fltherdiol, -triol oder -tetroloder einem Ge- 
misch davon besteht, ein Aquivalentgewicht 
zwischen 750 und 2000 aufweist und 0,4 bis 
4,0 Gew.-% Wasser enthfilt. 

6. Verfahren nach einem der vorhergehen- 
den Anspruche, bei welchem der Druck, unter 
welchem das schaumbildende Gemisch sch3u- 
men gelassen wird, ungefahr 0,5 bar betragt. 
tragt. 

7. Verfahren zum aufeinanderfolgenden Aus- 
formen von Gegenstanden aus einem flexiblen 
Polyurethanschaum durch Wiederholung des 



folgenden Zyklusses von Stufen: Einfuhren eines * 
einen flexiblen Polyurethanschaum bildenden 
Gemischs in eine erste Form; Verbinden der er- 
sten Form mit einer zweiten Form, welche einen 
vomer geschfiumten flexiblen Schaumgegen- 
stand enthalt und welche einen kleineren als 
den normalen Atmospharendruck aufweist, urn 
den Druck in der ersten Form auf einen 
kleineren als den normalen Atmospharendruck 
zu verringern; weiteres Halten der ersten Form 
auf einem kleineren als dem normalen Atmos- 
pharendruck wfihrend des SchSumens unter 
Verwendung einer zweiten Druckveninge- 
rungseinrichtung; Trennen der zweiten Form 
von der ersten, Beluften der zweiten Form und 
Entfernen des vorher hergesteilten flexiblen 
Schaumgegenstands; Verbinden der ersten 
Form mit der zweiten Form oder einer dritten 
Form, in welche ein einen flexiblen Schaum 
bildendes Gemisch eingefuhrt worden ist, wo- 
durch der Druck in dieser zweiten oder dritten 
Form verringert wird; und schlieBlich Trennen 
der ersten Form von der zweiten oder dritten 
Form, Beluften der ersten Form und Entfernen 
des Formgegenstands daraus. 

8. Formvorrichtung zur Hersteliung eines 
flexiblen Schaumgegenstands, welche eine ein- 
geschlossene teilbare Form besitzt, die einen 
EinlaB fur das Einbringen eines schaumbilden- 
den Gemischs aufweist und die mit einer Ein- 
richtung zum Abzug von Luft oder eines ande- 
ren Gases oder von Dampf aus der Form ver- 
bunden ist, wobei diese Einrichtung so steuer- 
bar ist, daS in der Form ein kleinerer als der nor- 
male Atmospharendruck und ein vorbe- 
stimmtes Druckprofil aufrechterhalten werden 
kann. 

9. Vorrichtung nach Anspruch 8, in welcher 
die Einrichtung zum Abziehen von Gas oder 
Dampf aus der Form ein Reservoir, welches auf 
einem kleineren als dem AtmosphSrendruck ge- 
halten werden kann und somit eine rasche Eva- 
kuierung der Form ermoglicht, und weiterhin 
eine Vakuumpumpe, mit der der Druck in der 
Form auf dem vorbestimmten Druckprofil ge- 
halten werden kann, aufweist. 

10. Aniage zum aufeinanderfolgenden Aus- 
formen von flexiblen Schaumgegenstanden, 
welche mehrere Formen aufweist, wobei jede 
Form einen EinlaB zum Einbringen eines einen 
flexiblen Schaum bildenden Gemischs, eine Ent- 
luftung und einen AuslaB zum Abziehen von 
Luft oder eines anderen Gases oder von Dampf 
aus der Form aufweist, wobei der AuslaB uber 
eine Ventilanordnung mit einer zweiten Form, 
aus der seibst Gas oder Dampf abgezogen wer- 
den kann, und mit einer zweiten Druck- 
verringerungseinrichtung verbunden ist. 
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